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DEVICE AND MULTISTAGE CONNECTING 



STRUCTURE OF ITS CIRCUIT CELL 

(57) Abstract: 

PROBLEM TO BE SOLVED: To improve the wiring 
efficiency of the wiring connecting the input- output 
terminals of adjacent circuit cells of a gate array to 
each other and to shorten the propagation delay time 
caused by the wiring. 

SOLUTION: Circuit cells la and lb are adjacently 
arranged in the X-axis direction. The output terminal 3a 
of the cell la and the input terminal 3b of the cell 1b 
are respectively provided at the central parts of the 
adjacent sides of the cells la and lb so that the 
terminals 3a and 3b can constitute one input- output 
terminal and a contact hole 4 which connects the 
terminals 3a and 3b to each other is formed between the 
adjacent sides. Therefore, no wiring space is required 
for connecting circuits ceils adjacently arranged in the 
X-axis direction and the propagation delay time is 
shortened. The drcuit cells la and lb can be connected 
to other circuit cells through wiring formed of the same 
layer as that of the terminal 3a. 
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[fi¥*^S] iHiSgir/n a*3j:t/i b^sx#:^[6]lcp^ 

i22<75ti^Sn(ai. UlSS-tr.'H a (73i±J;^lig^^ 3 a i:Il]S§-tr 
/I'-i b (DAtiiZ'f- 3 b t -e 1 o(7)Affl;^;4^^^^rff^;*f 5 
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Itmmz] HfrKlElsg-fe/u^lS^flixte^ia]. Y$i:^ 

r W ^{ci£g$ixT?fe'5-fe/U?iJ-C«/*$n5 <!: i: t 

ib<0[E]SS-tr/ufBl<7)A;'3iS-7-i3 =tT>'tti;'3^S-f■^^■t■ 
-5(H]SS^r/K75#g^^Sit(cioV^-c. flfIffi[II8§-iryH^cD 

tHK-feyui: roiil^ffi^_hT-feoTftfil5lHlSS-iryK7>Xte:^ 

lEISS-fe/^Srfflv^, ^g^f@(7)Hill2!H]8g-tr/u$rXW*-ffil. Y 
i2{±J;^S^ i: ^^-r 5 # co;9^;^/u— fcfi = 
[000 1] 

[0002] 
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[0 0 0 3] -flSfcy- hru"f'::^(i-v^i5'^7'f ;^ 

^ <k'C0[HlSS^^^;45^lJ6<3lciB?l) $ tu. -K^^ki:^* T'iSi?- 
7Lfc¥4g{*:r:7:r-/N^#3ib;5^i:*!3fflSL-Cio#. 

[0 0 0 4] zcoy— STU--l':^COU"rT^> httSo 
-M€r7j^LfcllI5 (a) iJjctllllS (b) 5r#Ra-r5 

Afcfcl;'3^< y7r 5 l S:iagi-6J^ia^H1^5 2 i:. lHl8Sir 
/U5 Z^^\zMi^^^fzshimm.^ 4^5#?t-t-5i!c# 

jm.\^7^)i&n^<yyr 5 6 ^i£Ki-5iSiaffiJS5 7 

mss-fe/us 8^?iit*t{cis^?iaEgL, ^n't'rKD^mm 

[0005] mibo¥^*migg^rtia5(ciE«$nfc 

$tlTl/>5o ^co— fiaJT'lllSS-«r/KDAai;':iSS^eg(7)^p 
SE^.T^Lfciae (a) tsXXfZ(D\m^±/i'i:m^L.X 
tag Lfci t roAtU;^)4ffi^^r0l^SM9cL/c4»:fliwipffiEl^ 
^Ltzme (b) ^#0a^Si:. lH]SSir/u6 Itt, ir/i' 
(D^^i&mc07i^W-^\^icAtiiS'T- 6 2 *J i t>*tll;'3iS^^ 

[0006]—:^. ::coj;9(cA;'3iffi-7-6 2 aiait>'aj 
;^;C-?-6 3 a;iiSiag$nfclH]S§>^o -y^ 6 1 aisXXIA 
tli^^e 2 bi3j;t>*tti;':jffi^^6 3 b/i'«B$iX7t(HlSSy 
D -;/ 6 1 b /iS^miS, 06 (b) T'(±2fli7R¥:^r[S](c 
^-^Tiae^n. mtii^^e 3 b4oJ;U«A;^J^-7-6 2 b 
mti^6 4T-^$nTi/^-5o 

[0 0 0 7] 

2, 72a, 72b,!:, ttJ;'3ST-7 3, 7 3 a, 73b 
;>5iii8g-fr/u7 icDi*igl5(ciag$nT*ai9, gi^i-SIIlSg 

-tryu7 1 a, 7 1 h^m^-r^m^. um^m^^^xm^ 

[0008] *%P^<7)g6<](l. ±iil!L/i^,^.(C^;^^/j;$ 

[lofz^f**?aiHl8SS^ffiioJ;t>'-tc75lp)SS-|ryW#l5^ 
^mit^ffiet-r S ^ t (cfc6o 
[000 9] 
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[0 0 10] Sfc, HufaiHliJS-fe/u%1SiSclixWi;^lS]. Y 

[0011] *^0^CO[HlSSir/'K75#S^^«itCO#m 
iaS$n-C^<fS-fe/u?iJT'tSfi!c$tt^ <!: 1 1 ic -nib<75[s] 

ffll/X 1Si^fa(75Hfii2lfil5ES-tr/U5:Xte*fSi, Ylfc^I^Sfc 
[0 0 12] 

(co^^-cl2I®?r#.BaL/.^r-lbIft0Ji-^, Uli (a) li;?^ 

SSiryK75Am;^Seffe«(75^ffilllT'#>i9, Hi (b) (i 
zcomsg-feyi^S-ffli X*4:^f6]lciIlSS-feyw5r|S^$-tirT 

[ 0 0 1 3 ] 12 1 (a ) ^#,BB-r5 i: > msSir/i^ 1 (7):£ 

a:i;':SS-7-3 75SgBg$n.-C''^'S<, znf><75i^-?(75'fi-il« 

•So 

[0014] iHlSS-tr/u I t LT, ^iJ;t(iV 1 0 

^fzisb<DA:h^^)6XXftiiti{Q'¥-<r>iiLmi^mw.Ltzmx 
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n Si^C0(?t)r'^ 1 ?^ 1 1 a t^h^Otm^. 

*S=tt/^l/^'/i-;il 1 bSrn+ feififc^^^LTStSfC 
^-r^a^'^'^ M 6 i:. Pf^-r^>^i^MisJ;t>*P -w 
e 1 1 1 4 {CffM^na n ^-V^^/Uliro^ K 7 ^v^ 

;^ ^co'^'- \'mm^mffS:rti>^^^B^y H = i 3 ?rA 
;':i^^^2(c^-r5='>'^5'^ ht, P^^^/uSh^V 

ft!c® Sr^m^ 1 > 1 1 c (c^i-^ = ^-i? 
h 1 8*5j;l>*2 Oi, ^1 1 1 c^r^2y:5'/i' 

®i 2{cj^Lai;^)ffi^ scos^^^'i? Stc^tU-r^fcfe 

n+ mm^m i ^ 1 1 a 

^-f^zii/^r^ IjSit/lll^^/Ugl 1 aSrp 
i£tfee^^/hL-CP-we 1 1 (Cg^-rS n ^-^ h2 

-s-c [0 0 15] m\ (b) ^#Ba-r5i:, mk.\^ 
1 (a) T'^LfcJ;9''i[lIS§-fe^H aioJ;ZJ«l b^iSXW 

fc[H]S§-ir/ui22<73^^{ai. (HlSgir/H a (75t±J;'3jffi^^ 3 
a i: \B\^±ju 1 b (DAtl^^ 3 b .h T' 1 owAtB;':!*-?- 
^mf^^ J; 5 icidS^n. -&co4'-L4ctH;^i»i^ 3 a 
A;^liS5-? 2 b i ^mm-r^ >^ ^ h *-/U4 ;62JFM$ 

[0016] :^mm(r>mt-r^ t z la 2 {cjyi. ^ 

iHlgS-feyH a joctU^l b rtc75A::'3j«-f- 2 a, 2 b 
J^? i:. ai;'3iffiT-3a, 3ht^. X¥ft:^fS](Cg^i-5(HlSg 
-tr/n a , lb o^#ffii^±{c, ^.ts^^ 3 a <!: tij;^;*^ 
^ 2 b i: trS''=C5ST'JfM L. lH]S§-fe/K75"t>-il^(cSt L 

[0 0 17] Xlfc^fSKClV^ifiS-rSdlSS-iryU a t 1 
b <!: ^rl^iggi-^l^tc, i a cOliS;/^*^^^ 3 a i: (eI 

S§-iryH bOA;':!l*T-2 b i:{i^n^'nS?'^ofc®T-|WI 
i;{3:S«cifiS$tL-5fc:46, /u4<75;^T-x;^in] 
I^ISii^i-SIIlSS-iryi' 1 a i: 1 b <!: ^mmti) Z t pitg 

[0018] m^i-£M 2 liZTji Ltz-f >•/<— ^ 1 0 0 trX 

KfrBEl^^i^ Lfcia 3 ?r#,Ba-r6 1 . ^ l 0 0 a 

fcj:t>*i 0 0 b(l, ^n**tLS^g±lc^(tMS i 02 ^ 
^n-LT^^^B^BV-y => V® 1 3;)Sff$fi5c$ny- hmti^A 
tJ>i^^2 ai6XXI2bizmtii-r^o 
[0019] - CO#*gBa-> V=>>mi 3(75±Jl(C{±^ft: 

fliS i 02 ^:/^L^ 1 ;^ 1 1 Ku-T 
>lllS5r;=«-/t— /H 9$r:Jt-LT^co±®(CffM$n 

2 > ^yu® 1 8 icmm-^o 

50 [00 20] - colg 1 > 1 1 (r>\M\zm\M.s \ 
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O2 ^^LffM$nfci^2^^/mi 8itiiitji^^3 a 
[0021] ^tUbOO-f 100a iU^ 1 0 0 

a .t-r v/^-i? 1 0 0 h(DA:hii^^2 bt^imi-^m 

[0022] ^ >/'<-^ 1 0 0 b [c^Lxmm. 
SnS'f >-y<—$' 1 0 0 c (i. Atit^'lr 2c^^ 

^10 0 h<Dw,ts^=i-3 h\ztm.\^^£^^^(omx'^ 

i^® 1 3 i:^2y^yt'® 1 Br^^^^tl^Z.tittt£^\ 
[0 0 2 3] t£i6. ±M\^tcmX'\^. Atim^^^^a 

V |H]S§-fe-/K75 u-^ r 'J' h ?r— a5'^M-r5 r <!: J: 

i:^ 2 > ^/^(D^tit'tKOm^'^X'hMm.iii^^ ^ 

[0024] L. ?*Jfei?ijC0lH]S&-tr/KCfcV ESg-fe 

fig LTV B$ggfia-r5(H]ss-fe/H5]±(7)g^ic 
(1/2) x2m(oEsm'-^^X'h^tz<DiK ^mmx 

[0 0 2 5] io-c. iJe5feT'(i!ii-^-cfco/-cx$4:^rS]{c 

[0 0 2 6] Sfcl^B^lC, |^-r5-feyl-f«1<75^cr)fc» 

[0 0 2 7] -;^r, ftii(75lH]8Sir/ui<75^^(cP*1L-C(i, 
lElSS-fr/U 1 a (75m;'3iffi-^ 3 a i: 1^ l^ilT'ff^fiJc-rSie^^ 

m-mr^m^fztb. mcwmm Ltztzuxn^ 
[0028] 11 3 {t^wmm 2 <Dm^mm{cisi-f^ 

[0 0 2 9] HI 3 ^#BS-r^ i: , [pIS§-ir/U5{i. X$4;^ 
Y*li:^[S)(C*f[^i-^2iZ2W4>ffegI5-C-foo-C±f»J(OiZ2 

[0030] m 4 sr#DB-r 6 1 . m^-ium 3 - 



TK^$tLrt^-5, 3CD|?^LTiBtt$nfclEllgir/Ua 

iSrP 9 a i:lEl8S-t/u l b(DAt}^'T- 7 b i: "C- 1 oWAIJtJ 

9 a tXti^ 7 b i ^m^-r^ 3 ^ 1 0 

[003 1] *^B^co^i: -r^ i ^{1. 13 3 icisv ^ 
-CiiA;bJS-i^ 7 :fc J;t>*tB;':i!Bi^ 9 4 (c:}oi/ >T(iA;':) 

W JS&i^7a*3J:D^7bi:ttJ;^igT-9afcJ;t>'9bi:^S(t 

[0 0 3 2] IIl4{cio^^■C. A:^SS^-7 a*oJ;r/7 b i: 
tB;^iS^^9 a joJ:t>*9 b t^^{t5^<t(cj;i9. Xfi*" 

:^/i^yi-—/\^ 1 0 (7);^T-^T 5 w i ^Soj^i: 
[0 0 3 3] t,U t*5fe^JcOlH]Sg-fr/KC*3i, ^T. [USSir 

{SB LTV ^-5^. e!|«LTidg^2)lHlgS-fe:yuP±coS 
i-^? mc^ii^/i^tX ft{£-C-t>lHlSS-tr/K75Yti:^r[S]-t^^X 
CO (1/2) X 2f^wi5MS;i5^-^-C'fco7tco;5S^ 

[0 0 3 4] J;oT, Miro^coff^flgirPH^jc, 

xit<ii^xk-otzYWyf^<,^m^-r^\Bi^-^/\^=t^-r 
^LXMiMrt^-^/i^r^^mm-r^tzibo^s^icmm-r^- 

[00 3 5] m(D^^±/l^t<D^\cm LXlt. iHlSS-fe 
30 /I'd a(Dti!,tlii^^9 a tmrnXim^^ltta-tZtlzX 

tztb. m^f^im Ltztzi-rxit-w^^ti^ z t ii^£ 

[0 0 3 6] 

l^wA;^^g■7■fcJ;t)«t±i^iSg^^^, ^H^inm^£^mxm 
Ji£L. ;i-o(H]SS-tr/WXitt;^fS]</34>'L>^T'fcoT>!trS] 
-^5 2120^^, isJ;t>'Ytt;^fS]co't',ii.^_tx-foo-C 

(c i lHlSS-tr/urBm!ffliea»c J; Sfa^cM 

[01] (a) :¥-wmmi(Dnm.cDmm\:Li6i,i^m^ 

-ir/K75Am;':f^Ties^^7^-rqzffi[lT'*5-5„ 
(b) Hi (a) {C7nLyt(HlSS-tr/U^ffll,^TXW:'7(S](C 

5(5 \m^-thm^-^^^^(r>K\i^t)iig=^f^^^\^tzm^o:>^ 
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[EI 2] lHl8S-fe/K75U-rT'? hO— 0iJ^7j^L7t¥ffiBlT' 
*)5, 

[124] (a) ^w^(Dm2(omm<Dmm^cisii^m^ 

(b) 114 (a) lC7j%Lfc[Hl8S-fe>'U^fflV^TXW;^[^(C 

[US] (a) m^7J>~r\^^mri^-VT\y'<(DW- 

(b ) i5:#fSi6gi<^y- K r L^-f O^ffiEIT'feSo 
[116] (a) tife*rolH]SS-fe/'K7?— l^il^TF-r^HT'^j 

■So 

CO— fiai^7]H-¥®llT'^5o 
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1, la. lb. 5, 5a, 5b, 61, 61b [h] 

2, 2a, 2b, 6, 6a, 6b, 7, 7a. 7b, 6 

2, 6 2a, 6 2bA;^>ffi^ 

3, 3a, 3b, 8, 8a, 8b. 9. 9a, 9b, 6 
3. 6 3a, 6 3btB;'3)ffi^ 

1 4 lH]SS-tr/U^Mffl(75Se^ 

5 0 iigy7 7Arn'Soy— hTu-r 
5 1, 5 6 XV&ti^<y7r 

5 2, 5 7 J^iamt^ 
5 3, 5 8 (ElSS-fe/U- 
5 4, 6 0 
100 -t'>-^<— 

100a, 100b, 100c ^^^h^iW^m-^ 
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